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$\sigma_{M}$ $M$ $x\in M$ $\xi\in T_{x}^{\perp}M$
$\sigma_{M}(x)=x$ , $(d\sigma_{M})_{x}\xi=-\xi$ , $\sigma_{M}(M)=M$
$y\in M$ $\sigma_{M}(y)=y$
Harvey-Lawson [2] austere
$X$ Riemann $M$ $X$ $M$ $A$
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$x=$ $(1, 0, \ldots, 0, \vee 1 , 0, \ldots, O)\in M$
$\sigma(x_{1}, \ldots,x_{n},y_{1}, \ldots,y_{n})$ $=$ $(y_{1}, \ldots, y_{n}, x_{1}, \ldots,x_{n})$
$((x_{1}, \ldots,x_{n},y_{1}, \ldots,y_{n})\in S^{2n-1}(\sqrt{2}))$
$S^{2n-1}(\sqrt{2})$ $\sigma$ $\sigma(x)=x$ $\sigma$ $x$
$d\sigma_{x}$ $M$ $S^{2n-1}(\sqrt{2})$
$n+l$
$T_{x}^{\perp}(M)=R(-1,0, \ldots,0, \vee 10, \ldots,0)$
$-1$ $\sigma(M)=M$ $M$ $S^{2n-1}(\sqrt{2})$




$(G, K)$ Riemann $(G, K)$ $G$
$\theta$ $G,$ $K$ Lie $\mathfrak{g},$ $\mathfrak{k}$ $\mathfrak{g}=\mathfrak{k}+\mathfrak{m}$ Riemann
$(G, K)$ $\mathfrak{g}$ $\mathfrak{g}$ $\langle, \rangle$ $\theta$ $G$
$K$ $\mathfrak{m}$ $\mathfrak{m}$
a $\lambda\in a$ , $\mathfrak{m},$ $\mathfrak{k}$ $\mathfrak{m}_{\lambda},$ $\mathfrak{k}_{\lambda}$
$\mathfrak{m}_{\lambda}=\{X\in \mathfrak{m}|[H, [H,X]]=-\langle\lambda, H\rangle^{2}X (X\in a)\}$ ,
$\mathfrak{k}_{\lambda}=\{X\in \mathfrak{k}|[H, [H,X]]=-\langle\lambda, H\rangle^{2}X (X\in a)\}$
$\mathfrak{m}_{\lambda}k\mathfrak{k}_{\lambda}$ \Pi -p $R=\{\lambda\in \mathfrak{a}|\mathfrak{m}_{\lambda}\neq\{0\}\}$ \ddagger







$C^{\Delta}=\{H\in \mathfrak{a}|\langle\alpha,H\rangle>0(\alpha\in\Delta), \langle\beta,H\rangle=0(\beta\in F-\Delta)\}$,
$R^{\Delta}=R\cap(F-\Delta)_{Z}$ , $R_{+}^{\Delta}=R^{\Delta}\cap R+$







(2) $A_{2}$ $\{\pm(e_{i}-e_{j})\}$ $2e_{1}-e_{2}-e_{3},$ $e_{1}+e_{2}-2e_{3}$
(3) $A_{3}$ $\{\pm(e_{i}-e_{j})\}$ $e_{1}+e_{2}-e_{3}-e_{4}$
(4) $D$ $\{\pm e_{i}\pm e_{j}\}$ $e_{1}$
(5) $D_{4}$ $\{\pm e_{i}\pm e_{j}\}$ $e_{1}+e_{2}+e_{3}\pm e_{4}$
(6) $B_{2}$ $\{\pm e_{i}, \pm e_{i}\pm e_{j}\}$
$e_{1}+\forall^{e+e}2$ ( )
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(7) $G_{2}$ $\alpha_{1}+\neq^{\alpha_{3}}$ ( )
(1) (4)
$S^{m-1}(1)\subset R^{m}$ , $S^{n-1}(1)\subset R^{n}$
$S^{m-1}(1)\otimes S^{m-1}(1)=\{x\otimes y\in R^{mn}|x\in S^{m-1}(1), y\in S^{n-1}(1)\}\subset S^{mn-1}(1)$
$M$ $M$ $(m+n-2)$
$T_{x\otimes y}(M)=T_{x}S^{m-1}(1)\otimes y+x\otimes T_{y}S^{n-1}(1)$ .
$M$ $x\otimes y$ $S^{mn-1}(1)$
$T_{x\otimes y}^{\perp}(M)=T_{x}S^{m-1}(1)\otimes T_{y}S^{n-1}(1)$.
$S^{m-1}(1)$ $x$ $\sigma_{m}=1_{x}-1_{x}\perp$ $\sigma=\sigma_{m}\otimes 1$
$\sigma(x\otimes y)=x\otimes y$ , $\sigma(M)=M$ ,
$(d\sigma)_{x\otimes y}\xi=-\xi$ $(\xi\in T_{x\theta y}^{\perp}(M))$
$M$ $S^{mn-1}(1)$
$S^{1}(1/\sqrt{2})\cross S^{1}(1/\sqrt{2})\subset S^{3}(1)$ , $S^{1}(1)\otimes S^{1}(1)\subset S^{3}(1)$
$S^{1}( \frac{1}{\sqrt{2}})\cross S^{1}(\frac{1}{\sqrt{2}})=\{\frac{1}{\sqrt{2}}$ ($\cos s$ , sin $s$ , cos $t$ , sin t) $|s,t\in R\}$ ,
$S^{1}(1)\otimes S^{1}(1)=$ { $(\cos s$ cos $t$ , cos $s$ sin $t$ , sin $s$ cos $t$ , sin $s$ sin $t)|s,$ $t\in R$}
$\phi:(x_{1},x_{2},x_{3},x_{4})\mapsto\frac{1}{\sqrt{2}}(x_{1}+x_{4},x_{2}-x_{3},x_{1}-x_{4},x_{2}+x_{3})$








$l$ $M^{l}$ $n$ $S^{n}$ $f$ : $Marrow S^{n}$





$M^{l}$ $l$ $f$ : $Marrow S^{n}$ Gauss
$\gamma$ $M$ $l$ $F(l)$
$\gamma$ $F(l)$ $M=S^{l}$ $f(M)$ $S^{n}$ $l$ great
sphere Ferus [1] - - [6]
$F(l)$ best possible ?
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